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The D ic du Midi Observatory. 

Early in the year General de Nansouty, the 
hardy director of the Pic du Midi* Meteoro¬ 
logical Observatory, was cut off from communi¬ 
cation with the world below, the severe weather 
having so affected the telegraph as to prevent 
it from acting. Fears were entertained for the 
General’s safety, and M. Albert Tissandier 
resolved to organize a party for the ascent of 
the Pic and l ie succor of the veteran observer. 
The snow-st rm having somwhat abated at 
Bagneres-de- Jigorre on January 9, M. Tissan¬ 
dier resolved to attempt the Pic next day, in 
company with three of General Nansouty’s 
usual guides. 

They set out at 9 A.M., and, in spite of the 
deep snow and fallen avalanches, the ascent 


the wind rose, and mists more and more ob¬ 
scured the sky. Squalls of snow were driven 
into their faces, and seriously hindered their 
progress. Alongside the track heaps of snow 
showed where avalanches had recently fallen 
from the rocks above. The telegraph posts, 7 
metres high, were often buried ; five or six of 
them were even broken by the violence of the 
recent storms, and the wires were broken. The 
weather got worse as they ascended, and M. 
Tissandier had all the symptoms of mountain- 
sickness, which he had not experienced before, 
even when ascending Mont Blanc. At last, 
however, the summit was reached, and, as 
might be expected, General de Nansouty gave 
the party a warm reception. A glorious fire 
and an excellent dinner soon set M. Tissandier 
all right again. 


arranged as on shipboard, may be seen a va¬ 
riety of provisions. The dining-room opens in 
this vestibule. In summer a separate part of 
the building is arranged for the reception of 
tourists, and a stable for horses is placed below 
the principal structure. To the first story 
there is no staircase, as there is no room for it; 
there is only a ladder with a knotted cord as 
balustrade. On ascending this, a small vaulted 
room is entered ; a stove ruddy with fire heats 
the whole floor, and the cold of the outside is 
unknown in these hospitable chambers. The 
chief ornaments of this apartment consist of 
two sets of beds, one near the floor, used by 
M. Baylac, the second observer and devoted 
companion of General de Nansouty. Above is 
another bed, or rather shelf, to use the Gen¬ 
eral’s’expression ; this is for the use of visitors. 



VIEW OF THE NEW OBSERVATORY OF THE PIC DU MIDI, NOW BUILDING. 


was at first not difficult. After equipping them¬ 
selves for snow work at some huts occupied 
only in summer, the ascent was begun in ear¬ 
nest, The weather was gray and uncertain, 
the temperature o° Cent., with a thick mist 
that prevented anything being seen beyond 300 
metres. The snow became deeper and deeper 
as they advanced, and one of the guides went 
before to show the way, the others following 
the marks of his footsteps up the steep slope of 
the mountain side. Sometimes they were bur¬ 
ied to the waist, and often they had to rest to 
recover breath. The ascent was slow and diffi¬ 
cult, but they were often rewarded by the mag¬ 
nificent effects resulting from the play of light 
upon the snowy landscape beneath, or of the 
clouds advancing majestically into the midst 
of the snows. After attaining an altitude of 
fiooo feet, they had got over the steepest part 
of the slope. But now the weather changed, 


♦The Pic du Midi 
Pyrenees. 


the highest points of the 


The establishment of the General is far from 
being luxurious, M. Tissandier tells us ; al¬ 
though none of the usual necessaries of life are 
wanting, one is struck with the devotion which 
impels him, for the sole purpose of advancing 
science, to accept an existence'so isolated, so 
primitive, and that during eight months of the 

The observatory of the Pic du Midi is most 
picturesque. We enter first a passage with 
glass doors at the sides, in order to protect as 
much as possible from the violence of the wind 
and the gusts of snow. The telegraphic office 
is at the bottom. A respectable provision of 
wood furnishes this passage ; a few hens in¬ 
habit it, one of them was slaughtered in M. 
Tissandier’s honor. A room adorned with an 
immense fireplace is next presented to the visi¬ 
tor’s view ; it is the vestibule. The guides 
sleep here on a camp bed, and have for mess¬ 
mates two dogs and two cats, presided over by 
the intendant, the faithful guardian of the ob¬ 
servatory. All round this apartment, carefully 


It is reached by a ladder, and the mattress con¬ 
sists of an excellent sheepskin, on which, M. 
Tissandier declares, he slept so soundly, 8000 
feet above the sea, that he reluctantly left it on 
the morning after his arrival. On this first 
floor the General has a workroom in common 
with M. Baylac. This room is too small for 
the work which has to be done in it. 

Everybody is up at daybreak ; this is the in¬ 
exorable order. The General then begins the 
day’s observations. It is necessary to go out¬ 
side to examine the thermometers and barome¬ 
ters, which are placed under a shelter con¬ 
structed on a stone terrace. Every two hours, 
and oftener when the atmospheric conditions 
require it, the observations are renewed, pre¬ 
cisely recorded, and preserved with care. Thus 
the whole day is passed, night alone putting an 
end to the work. M. Tissandier bears testi¬ 
mony to the energy and patience of the cour¬ 
ageous observer of the Pic du Midi in carrying 
on his work. Happily the rather too primitive 

(Continued on page 76.) 
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Calling the attention of our readers to the 
advertisement of our Patent Department, which 
appears among other advertising in the present 
number, we desire to say that we shall be happy 
to correspond or to consult with inventors or 
others interested in new inventions relative to 
any matter connected with the procuring of 
patents, the validity of patents already ob¬ 
tained, reissues, interferences, trade-marks, 
caveats, etc., and to make preliminary examin¬ 
ations when desired. All communications and 
consultations are held to be strictly confiden- 


No list of patents appears in our present 
number. The lists we have been publishing were 
made up from the Extra Lists of Patents sup¬ 
plied by the Patent Office to subscribers thereto 
in advance of the publication of the Official 
Gazette, The publication of this list has now 
been discontinued, and as the last number of 
the Official Gazette, received in advance of our 
going to press, contains the list for March 4th, 
the list in our last issue is the latest which has 
reached or can reach us before the 23d of 
March, which is our usual day for going to 
press. The publication of the list will be con¬ 
tinued in our next number. 


A Public Iioss. 

It is not in any party sense that we express 
our regret that in the rotation of the political 
wheel the country is to lose, in the next Con¬ 
gress, the services of the Hon. Abram S. 
Hewitt, of this city. Mr. Hewitt is a man 
of irreproachable character, of liberal cul¬ 
ture, an extensive manufacturer, and thor¬ 
oughly acquainted with the vast industrial 
interests and resources of the country. Mr. 
Hewitt is also an able and ready debater, and 
his published speeches evince a thorough 
knowledge of whatever he undertakes to dis- 

The National Congress is poverty-stricken 
in men of this class, and it is for this reason 
mainly that we express our regret that Mr. 
Hewitt will no longer represent us in Congress. 

The country suffers loss when such men are 
taken out of its public councils. 


The Effect of Exhalations and Stenches 
upon Public Health. 

It is getting to be more and more recognized 
as a fact by medical men and physiologists that 
the air at times teems with the seeds of deadly 
disease. It was formerly thought that malaria 
was invariably an invisible gas, vapor, or exha¬ 
lation from decaying or diseased organisms or 
organic matter, either accompanied, or the 
contrary, by bad odors—more frequently the 
latter. Thus the peculiar faint but oppressive 
and nauseous odor pervading the air near stag¬ 
nant ponds and swamps was once thought to 
be the cause of the complaint popularly known 
as “ fever and ague.” It was, however, long 
ago observed that intermittent fever often pre¬ 
vailed, or, if not prevalent, occurred, in locali¬ 
ties remote from stagnant pools or swamps— 
localities considerably higher than the general 
level of the surrounding country, where the 
peculiar odor alluded to could never be detect¬ 
ed. For a time this seeming anomaly was ex¬ 
plained by the assumption that patients resid¬ 
ing in such localities must have been poisoned 
by malaria when visiting malarious regions, or 
that the malaria had been carried by winds in 
such dilute form as to escape detection by 
smell, though in sufficient quantity to produce 
the disease in susceptible constitutions. 

Slowly but surely the belief has gained a 
foothold that although malaria may be attend¬ 
ed by bad odor, the stench is not by any 
means always the malaria, and that a fearfully 
bad condition of the air may exist when to the 
unaided senses the atmosphere appears more 
than ordinarily pure. Nay, it is even affirmed 
on good authority that exposure to certain un¬ 
pleasant odors, like those arising from tanner¬ 
ies and soap-works, is a prophylactic against 
the blood-poison of yellow fever. 

Many of the gases resulting from operations 
in the industrial arts are fetid, and, undiluted, 
will produce asphyxia ; but it has been ob¬ 
served that long exposure to the diluted fumes 
of chlorine, carbonic acid, sulphuretted hydro¬ 
gen, sulphurous acid, etc., may be, and in vari¬ 
ous occupations generally is, compatible with a 
fair state of health. The most deadly miasms 
may be such as give no warning by smell. The 
fatal emanations from sewers which have 
proved so injurious in city dwellings are in 
themselves nearly or quite inodorous, though 
their presence may in many instances be infer¬ 
red by odors of gases which by themselves, 
however disagreeable, are comparatively harm¬ 
less. 

Out of the researches of those who have dis¬ 
puted inch by inch the in modem times repeat¬ 
edly asserted but very ancient doctrine of spon¬ 
taneous generation, has accrued to medical 
science the most valuable of all modern dis¬ 
coveries : the existence, diffused through the 
air everywhere over the surface of the earth, 
of the germs of microscopic organisms. These 
germs are so minute that they easily find ac¬ 
cess to the circulation through the lungs ; and, 
judging from the extreme difficulty with which 
they can be excluded from any space desired 
to be kept free from them, it is not improbable 
that they also gain access to the blood through 
the pores of the skin. There remains little 
doubt that these germs, under certain favorable 
conditions, act in the living blood in a manner 
analogous to ferments in organic solutions, 
and that this action is the basis of many, if 
not most, fevers, more especially those of the 
malignant and eruptive types. These germs 
are of sufficient variety to account for all the 
difference of symptoms by which diseases of 
this kind are characterized, and from which 
they derive their distinctive names. 

It remains to determine, if possible, what 
are the conditions under which these germs be¬ 
come active in producing disease, from which 
determination a prophylactic treatment may 
possibly be suggested, and also, if possible, to 
discover means for destroying their activity 
and arresting the blood ferment, when once 
begun, which may be employed safely as reme¬ 
dies when disease has set in. The true trail 
having in all probability been discovered, it 
will be persistently followed, with a reason¬ 
able chance of success near or remote. 

Meanwhile it is of the highest importance to 
remember that although masses of decaying 
and putrid organic matters or their diluted 
offensive effluvia may not be directly the cause 
of disease, they not only afford breeding-places 
whence the germs of disease once introduced 
may issue in countless numbers, but the offen¬ 
sive odor, by the disturbance of the nervous 
and digestive functions, may prepare the sys¬ 
tem for the attack. All fetid and decaying 


matters known by experience to be dangerous, 
and especially those to which disease has been 
conclusively traced—cesspools and the like— 
should never be permitted to exist in proximity 
to dwellings, or near wells or springs from 
which water is drawn for domestic purposes. 
Especial care should be taken in cities to avoid 
the pollution of air in dwellings by emanations 
from sewers. 


The Great Walk. 

Satirists vainly deride, and moralists for the 
present impotently deprecate, athletic games. 
The public taste for these exhibitions constant¬ 
ly increases. Especially those trials of physi¬ 
cal strength which tax the vital powers to the 
very utmost appear to meet with public favor. 
And the reason for this is not far to seek. 
There is something in fixedness of purpose, 
even if unworthily directed, that commands re¬ 
spect ; and these contests, however much they 
may be characterized by intellectual men as 
mere examples of physical power, are some¬ 
thing more. The mastery of the will over physi¬ 
cal pain and accumulating weakness, unflinch¬ 
ing firmness in voluntary submission to the most 
protracted bodily strain ; patience, fortitude, 
courage—all these admirable qualities are dis¬ 
played, and few minds are so constituted as to 
resist the enthusiasm such traits' inspire. The 
popularity of these games will therefore con¬ 
tinue until the average mind is developed to a 
point at which it can more easily perceive the 
same or equally admirable qualities manifested 
in contests demanding other powers than 
strength and endurance. 

Save in the one quality of will-power as ap¬ 
plied to command of muscle and mastery of 
pain, the mind is educated downwards in all 
physical conflicts in which endurance is one of 
the chief factors in winning. Neither do we 
perceive anything but downward physical edu¬ 
cation in trials of strength and endurance cal¬ 
culated to tax these qualities to their last limit. 
The preparation for the ordeal may be most 
skilful and calculated to produce the highest 
type of bodily health and power ; but what be¬ 
comes of the health and power after repeated 
conflict ? Ask O’Leary, who entered this race 
thinking himself “all right,” but who soon 
found he lacked something which he possessed 
while performing his former wonderful feats of 
pedestrianism, and, wise enough to see that 
the something lacking was essential to the win¬ 
ning, thereupon abandoned the race. Ask 
Harriman, who, notwithstanding assertions to 
the contrary, can scarcely fail to come out of 
this race a physical wreck, even if he recover 
from the immediate effects of his exhaustion. 
Of what avail is physical training it abuse, in¬ 
stead of wise use of the power acquired, be its 

But if it is clearly perceived that the 
moral sense is also educated downwards, how 
can these exhibitions of physical prowess re- 
eive the commendation of any lover of the 
human race ? It is but just to say that a gen¬ 
erous feeling of sympathy was manifested for 
each other, and a genuine hope that Harriman 
would be able to persevere till his gate-money 
was assured to him was undoubtedly entertain¬ 
ed by the contestants. Such magnanimity, we 
believe, is somewhat unusual among profes¬ 
sional athlgtes, and for this reason it probably 
challengedpublic approbation more strongly 
than it otherwise would have done. There was 
also much manifestation of sympathy and good 
feeling on the part of the spectators and the 
outside public. The announcement that Har¬ 
riman had covered his 450 m.les, and would 
therefore get his share of the gate-money, was 
received with enthusiastic huzzahs in all the 
theatres. This is all praiseworthy and elevat¬ 
ing, so far as it goes ; but how much does it 
weigh against the demoralizing effects of the 
betting, drinking, fighting, and jockeying that 
inseparably attend this kind of exhibition ? 
Disguise it as we may, the reeking atmosphere 
of the arena, loaded with disgusting fumes of 
tobacco and rum till one end of the track was 
scarcely discernible from the other, was not 
less impure than the moral atmosphere that 
surrounded and pervaded the place. Into this 
physical and moral pollution (such is the mad¬ 
ness of the hour) fine ladies, statesmen, and 
even clergymen, are stated to have plunged. 
What reason have we to deride the civilization 
of ancient paganism when, in the full light of 
the nineteenth century, we can rival their bar¬ 
barous public games ? It is, however, true that 
we have not yet quite reached the point of 
matching naked athletes with wild beasts. 
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When we do, we may expect to read accounts 
of tender-hearted women weeping at the suffer¬ 
ings of the slain, and—going to see the very 
next gladiatorial slaughter. 


Some Curious Speculations—Points of Con¬ 
tact between Science and Theology. 

The sanitary section of the Academy of the 
Useful Arts was treated recently by Dr. Platt 
to an interesting lecture of a general character, 
touching the functions of the human body. The 
lecturer set out with the statement, which some 
will dispute, that ‘ ‘ all nature teaches that the 
life of man and its destinies are the ultimate 
objects of creation.” The next statement of 
importance was that “ the first object of all the 
internal functions of the human body is the 
manufacture of blood which is probably un¬ 
exceptionable. Another primary function of the 
human economy is that one to which all others 
are subservient, and which is known as life, 
mind, or the soul; for, whatever attempts may 
be made to distinguish between these, the effort 
to separate them has been a failure. Human 
life ought to last longer than two hundred 
years ; with a proper observance of the laws of 
health men might reach the reputed ages of the 
antediluvians. The Rosicrucians pushed the 
doctrine of longevity so far as to hold that men 
would iHtimately become immortal even in this 
life. A careful regard to the principle of selec¬ 
tion produces wonderful results in some of the 
inferior animals, as in blood horses and cattle ; 
even in the vegetable kingdom the sweet al¬ 
mond and the peach can, by cultivation, be 
grown from the same stock. So, by careful 
stirpiculture, the race of man could be greatly 
improved. The father of Frederick the Great 
of Prussia failed in producing his race of 
giants simply because one generation was not 
sufficient. Had the experiment been continued 
for several generations there could be little 
doubt of the success of the result. As it is, 
many of the tall men and women of Germany 
are traceable to the experiment. Diseases, 
arising, for the most part, from neglect of the 
laws of health, are what abridge life. Few be¬ 
lieve that the drunkard’s appetite is a disease. 
The mania for drink is hereditary, transmitted 
from generation to generation, skipping, it may 
be, one or two generations to reappear in a fol¬ 
lowing one. Happiness is essential to health. 
As to the relation between men til and bodily 
phenomena, medical schools now recognize the 
science of psychology, which investigates the 
actions and manners of that unseen energy 
which animates and controls the human ma¬ 
chine, namely, life, soul, mind, vitality, or 
whatever it may be called, termed in Greek 
ipvxv, or soul. If this essence be immortal, 
why should there be a doubt that it should be 
able to see and contemplate its fellows here ? 

Mr. Nieman : “ Human nature seems to go 
by the laws of contrariness. The more anx¬ 
ious we are to preserve our health the more 
sickly we get.” . 

A Voice : “ Abolish the doctor.” 

Mr. Nieman : “ Some say that would be a 
good cure. (Laughter.) Besides, who dares 
pretend that he knows the laws of Nature ?. If 
there be any law, it is the law of liberty where¬ 
by Nature claims to do as she pleases.” (Ap¬ 
plause.) 

A Gentleman : “If you close the room and 
shut off the air you will soon know what a law 
of Nature is.” 

Mr. Nieman : “ But there are plenty of crea¬ 
tures could live in it then. ’ ’ 

The Gentleman : “ If so, I never heard of it.” 

Dr. Sheppard remarked that it is only the 
race of man that seems to violate the laws of 
his nature at every turn of life. It is a curious 
question, leading to the question of the origin 
of evil and to the further question of what 
man’s nature is. Man at all stages of his life 
is surrounded by enemies. There is poison in 
the atmosphere, in the water, in every part of 
the animal and vegetable world, and even the 
healthy animals and vegetables are subject to 
disease. Man has to fight his way through all 
these evils. The worst of all the poisons is the' 
poison of sin, error, folly, in his own organiza¬ 
tion. He (Dr. Sheppard) did not believe in 
total'depravity, yet it was very plain that, as a 
matter of fact, man was depraved in all the ele¬ 
ments of his being. His mental nature is very 
confused. As to his moral nature, one indica¬ 
tion of it is the fact that he is the only creature 
that systematically preys on his own kind. 
Other creatures occasionally do so to satisfy 
their necessities ; but such is the moral nature 
of man that he robs and outrages his fellow- 
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fact, grossly depraved. A large part of the il 
to which he is exposed are inevitable. If the 
white man goes to the tropical regions, the 
difficulties in his way are of such a nature as to 
produce a tendency to run out his race. Simi¬ 
larly, if he moves to the polar regions, he be¬ 
comes stunted and cold-blooded, with a ten¬ 
dency in the same direction. “ In fine,” 
continued the.doctor, “we have a hard road to 
travel. We have to accumulate wealth to put 
over the winter, etc. As to the original ac- 
unt of the falling of man into sin—” 

The Chairman : “I’m afraid you are wan¬ 
dering too far, doctor, raiding into the field of 
theology.” 

Dr. Sheppard : “ The gentleman who lectured 
t the example. However, I do not propose 
go farther in that direction, but you will see 
my purpose in a moment. It is plain from the 
Bible account that sin came into the world 
simultaneously with the wearing of clothing. 
The first people when they became sinners 
wore aprons merely, but the garments became 
afterwards more extended. This is a very re¬ 
markable fact—the introduction of sin simulta¬ 
neously with the wearing of clothing. The ap¬ 
plication is this : The human skin is really a 
breathing surface, and the most complex organ 
of the body. Dr. Wilson reckoned 3500 pores 
’' a square inch of the human hand. About 
30 is the average number of pores to every 
square inch of skin. Every pore is a little tube 
about one eighth of an inch long. The total 
number of pores in the entire human skin has 
been set down as about 7,000,000. If these 
pores or little tubes were placed 
inuously, they would form one tube something 
ike 20 miles in length. The stoppage of these 
pores gives rise to sickness ; hence it is most 
natural that man should have his skin exposed 
the atmosphere in order that they may be 
kept open and in exercise. A gentleman of 
his (Dr. Sheppard’s) acquaintance, who had 
come from New Zealand to California, had told 
him that he stopped for some time in transitu 
at Summer Island, one of the islands of the 
South Pacific. More childlike or innocent peo¬ 
ple he had never seen than he found on that 
island. The old people seemed to possess all 
the simplicity of childhood. All the clothing 
they wore was a garment round their wais' 
The thermometer ranged there from sixty 
eighty degrees ; they had no need of me 
clothing, no need of houses, no need of act 
mulated wealth. They had the bread-fruit tr< 
their oyster-beds close at hand, every thing they 
wanted almost without an effort. There was 
selfish or grasping disposition to be found 
among them ; there was no occasion for it. 
Putting this account side by side with the Bible 
record of creation, and with the fact that sin 
commenced with the wearing of clothing, we 
may suppose that the so-called Paradise was 
a condition of things similar to that existing on 
Summer Island, and that a change of climate 
made clothes necessary and was the external 

A Gentleman: “It would seem, then, that 
;oing naked and having nothing to do is Dr. 
Sheppard’s beau-ideal of a happy life. I, for 
>ne, do not believe that such is man’s destiny.” 

Dr. Sheppard supplemented his previous ob¬ 
servations by remarking that sunshine and light 
were necessary to health. They had all heard 
of the blue-glass furore that raged some time 
ago. Dr. Sheppard had found a great many 
people relieved by the sun-bath. If people 
would expose their skin as much as possible to 
light and air and observe cleanliness, they 
would save themselves from half the diseases 
which they are liable.” 


d I in the United States alone. He added that bi- 
r- sulphide of carbon is necessarily used in a class 
r of of vulcanized goods for which Goodyear’s rub¬ 
ber would not answer. For instance, for fine, 
soft, elastic tubing, Goodyear’s rubber would 
not be suitable, and bisulphide of carbon must 

Further inquiry upon this subject reveals 
a confusion of mind regarding what con¬ 
stitutes vulcanization. Some apply this term 
only to processes wherein free sulphur is com¬ 
bined with the rubber by the aid of heat, while 
others in the trade apply it to all processes 
wherein sulphur is combined with rubber, 
whether dissolved in the oil of turpentine, 
combined with carbon, as in the bisulphide of 
carbon, or presented to the rubber in the free 
state and the combination affected by the aid 
of steam or other heat. In the manufacture of 
a class of articles, such as toy balloons, finger 
cots, thin sheet rubber, and others named by 
Dr. Parmelee, bisulphide of carbon is used, 
but in the trade we find these articles sold 
under the name of “ pure rubber goods.” The 
difference of statement appears to have arisen 
from a confusion of terms in the trade, the 
manufacturers who gave us the information 
not understanding the articles named by Dr. 
Parmelee to be vulcanized rubber. 


[SULPHIDE OF CARBON IN THE MANUFACTURE 
OF RUBBER. 

In our last issue we felt obliged to repeat the 
staiement formerly made by us that bisulphide 
of carbon is not used in the manufacture of 
vulcanized rubter. Our reiteration was called 
forth by remarks of Dr. Parmelee, an able 
chemist, before the'New York Academy of the 
Useful Arts, where he said the Scientific 
News was wrong in making such an assertion. 
At the last meeting of the Academy, Dr. Par¬ 
melee again contradicted our assertion, and 
stated that during the last two years he had re¬ 
ceived a percentage on 62,400 lbs. of bisulphide ! 
of carbon used for the vulcanization of rubber j 


We are informed that a movement towards 
forming a company for the introduction of a new 
system of rapid transit is on foot in Brooklyn. 

The system proposed is a radical departure, 
being no less than the substitution of sliding 
stock for rolling stock, in all except the loco¬ 
motives. The kind of locomotive best adapted 
to the purpose has not been as yet definitely de¬ 
cided, and it is quite possible that locomotives 
may not be used at all, their place being taken 
by stationary engines and traction ropes. 

So wide a departure from ordinary railway 
practice may seem to many as an inventor’s 
chimera, but upon consideration the seeming 
impracticabilities disappear, or dwindle into 
practical difficulties which at most seem not 
greater than were at first encountered in the 
adoption of our present railway system. 

It may be assumed that the question of pro¬ 
pulsion for sliding cars has been already solved, 
many methods already existing which would 
effectually serve the purpose. 

The problems to be solved are to construct 
a permanent sliding way and so lubricate it 
that the coefficient of friction shall not too 
greatly increase the fuel account, to find a sys¬ 
tem of lubrication that shall not be objection¬ 
able on account of its uncleanliness, and to so 
construct the permanent way and sliding run¬ 
ners or trucks that curves may be passed with 
ease and safety. 

It is claimed that the projectors of the system 
have devised a method of lubrication which an¬ 
swers both purposes sought, and that a solid 
lubricant (the nature and mode of application 
we are not at present at liberty to state) may be 
adopted. 

Could a system of sliding cars, with local 
traction engines in place of locomotives, be 
rendered practicable, the advantages over the 
present system of rapid transit on our ele¬ 
vated roads would be immense. The at 
present almost intolerable nuisances of noise 
and dust would be nearly or quite re¬ 
moved. It is not to be expected that the co¬ 
efficient of friction can be so largely reduced 
that sliding cars can be run as cheaply as the 
present rolling stock. What the precise ratio 
of economy will be can only be determined by 
experiment, but exemption from the nuisances 
of the present system would be cheaply pur¬ 
chased by a considerable increase of the fuel 

It would be interesting to see a short section 
of such a road put up and operated as an ex¬ 
periment, and, if we are correctly informed, 
this is likely soon to be a fait accompli. 

The inventor of this system is Mr. E. W. 
Pitman, of No, 48 Stanhope Street, Williams¬ 
burg, N. Y. 

Folly of Trades-Unions. —One of the 
largest machinists in England recently pur¬ 
chased a valuable invention for making railway, 
carriage, and other springs by machinery, but 
his workmen positively refused to avail them¬ 
selves of it. It ended in his sending the con¬ 
trivance to Belgium, together with suitable 
material, and the springs are actually made 
there and returned to England. 
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arrangement of the General will soon be 
changed for the better, thanks to the generous 
donations of those who love and desire to ad- 

During the small amount of leisure which 
can be found between the hours of observa¬ 
tion, General de Nansouty directs his com¬ 
panion in a great variety of labors. A very 
interesting herbarium of the flora of the higher 
regions of the Picdu Midi has thus been form¬ 
ed. Traps are also laid by M. Baylac, and 
thus a fine collection of ermine skins has been 

The guides repaired the damage to the tele¬ 
graph which had interrupted the General’s 
communication for ten days. M. Tissandier 
says rigthly that these accidents should not be 
allowed to happen to a man who so generously 
devotes himself to the progress of a department 
of science that is of the greatest national util¬ 
ity. For at least a part of the distance between 
the summit and the plain the wires should be 
placed underground, and thus beyond the reach 
of injury from avalanches and storms. After 
M. Tissandier’s visit telegraphic communica 
tion was again interrupted with the Pic. M. 
Tissandier bade the General good-by on the 
12th, and during his descent took several 
sketches. While it took him nine hours to 
make his ascent, he came down in four. 


not informed of what type the old burners 
were, but judging from the ordinary cost of | 
burners in common use, and what it would ap¬ 
pear the London Argand Governor Burner must 
cost, on account of its more complicated con j 
struction, the difference in first cost between 
nine of the old and one of the new burners will 
not be greatly in favor of the innovation. 

In vertical section the lantern is approxi -1 
mately diamond-shaped, and it is hexagonal in 
plan, with the exception of the two largest and 
the four of intermediate size, which are respec¬ 
tively 12-sided and octagonal The upper por¬ 
tion of each lantern is glazed with a new kind 
of white glass, which serves to reflect as well 
as to transmit the light. The lower portion is 
of clear glass, which allows the reflected as well 
as the direct rays to be distributed around, and 
such is the arrangement of the framing that no 
shadows are thrown on the ground immediate¬ 
ly under the lantern, as with the ordinary street 
lanterns. The ventilation of the lantern is very 
perfect, and is such that a high wind does not 
affect the steadiness of the gas-flame. The 
burners are so arranged that they are self- 
lighting upon the gas being turned on. To 
effect this, each burner is fitted with a central 
jet of gas, termed a flash-jet, which burns a 
quarter of a cubic foot per hour, and always 
remains alight. This little jet is maintained at 
a constant rate of consumption by a small gov- 


watches, became a financial failure, and in 
1857 the property was purchased by Mr. R. E. 
Robbins, who established the American Watch 
Company, with a capital of $200,000, which 
has been increased to $1,500,000. Since then 
the business has prospered, and now provides 
employment for about 800 workpeople. The 
factory comprises a double row of light, airy 
buildings, two and three stories in height and 
about 300 ft. long, which are connected trans¬ 
versely by other buildings, and all are sur¬ 
rounded by large grounds neatly kept, in gar¬ 
den and lawn ; two small steam-engines sup¬ 
ply the motive-power, and the machinery, 
which was all invented and constructed on the 
j premises, consists for the most part of auto- 
I matic and semi-automatic tools, of the most 
ingenious and delicate construction, many of 
them apparently more complex than the watches 
whose parts they make with such nicety and 
exactness. There are nearly 1200 different 
machines besides duplicates, and very minute 
pieces o( work require many different machines 
I to perfect it—for instance, more than i2odiffer- 
I ent machines are used to form and perfect the 
escapement. All the parts of the watch, in- 
I eluding the main-spring, hair-springs, etc., are 
| made in the factory, and there are rooms for 
gilding, burnishing, and enamelling. The 
brass and copper of which the watch-plates, 
'etc., are made are rolled at Wat%bury, in 




Sugg’s Gas-Lamp, with London Argand 
Governor Burner. 

In a late issue we published the opinion of a 
London contemporary—■ Nature —that, as the 
electric light was not meeting the expectations 
which had been raised in the public mind re¬ 
garding it, it would be worth the while of the 
gas companies to attempt what could be done 
by way of improvement in gas-lighting. The 
journal referred to also made mention of an 
experiment in this direction. We herewith 
present to our readers engravings and a de¬ 
scription of the gas-lamp alluded to, which 
seems to have beer, successfully employed for 
street-lighting in the English capital. The 
location where these lamps have been substi¬ 
tuted for those formerly used is Waterloo 
Place, and a part of Regent Street Thirty-six 
of the Sugg’s lamps have replaced a like num¬ 
ber of the old ones, which each gave a light of 
nine candles with a consumption of 2^ cubic 
leet of gas per hour. Each of the Sugg’s lamps 
consumes 19 cubic feet of gas per hour, and 
gives a light of eighty candle power The new 
lamps therefore give an increase of light of 
f!j candle power per cubic foot of gas con¬ 
sumed. This does not appear a very great gain 
in economy, being probably not a greater 
difference than may frequently be observed be¬ 
tween new and old gas-burners of almost any 
particular type. The total amount of light 
produced by a Sugg’s lamp is, it appears, only 
about nine times as much as is obtained from a 
burner of the kind heretofore used. We are 


ernor of very ingenious construction, which 
Mr. Sugg has recently devised. Each of the 
large burners is also provided with a governor, 
so that variations of pressure in the street 
mains do not in the least affect the height of 
he flame. Each lamp is provided with a lever 
tap, so arranged that the gas can be turned on 
and off without the use of a ladder. When 
turned on the small flash-light ignites the gas, 
and when turned off the “ flash” remains burn¬ 
ing, there being thus no necessity for opening 
the lanterns to light the burners, notwithstand¬ 
ing that they are of the argand type. 

The general construction of the lamp will be 
well understood from the engravings, which re¬ 
spectively exhibit an exterior view of the entire 
lamp and an enlarged sectional view of the 
London Argand Governor Burner. 

Machine Watchmaking in the United 
States.* 

The idea of making watches by machinery 
is due to Allan Dennison and Edward Howard, 
two working watchmakers of Boston, who es¬ 
tablished a small shop at Roxbury in 1850 to 
carry out their views ; but finding that the 
noise and dust of a populous town interfered 
with their success they removed to Waltham, 
ten miles from Boston, and in 1854 built a fac¬ 
tory on a beautiful site of unimproved land 
close to the Charles River. The enterprise, 
although successful in producing excellent 



Connecticut. Heretofore all steel used in the 
factory was imported, but now American steel 
supersedes it to a great extent, and the precious 
stones, enamel, etc., are bought in the London 
market. The division of labor is almost car¬ 
ried to the extreme ; a large number of the 
hands work many different machines each, and 
there are seven automatic screw-making ma¬ 
chines, all tended by one man. Each of the 
machines produces 3000 minute screws of vari¬ 
ous sizes per day from the pin of wire, and each 
screw is complete with thread, head, and slot. 
It will take 200,000 of the smaller screws to 
make 1 lb. , and this factory now supplies nearly 
all the screws required for watch repairs 
throughout the country. Nearly 90 per cent 
of the employfc are Americans, chiefly natives 
of the New England States ; and one cannot 
fail to observe that they are all people of re¬ 
spectability and intelligence, and that care is 
taken that their work is done under pleasant 
and healthful conditions. More than half the 
operatives are males, and the chief part of the 
skilled hands employed were brought up to the 
trade of watchmaking or as machinists, but the 
bulk of the ordinary hands who tend machines, 
etc., were new to the business. All the work 
is done by the piece as far as practicable, and 
about three fourths are so employed. The 
hours of labor are from seven o’clock a.m until 
seven o’clock p.m. ; an hour is allowed for din¬ 
ner, and only nine hours are worked on Satur¬ 
days. The skilled watchmakers and machinists 
earn on an average about $3 a day. The op¬ 
eratives who tend the machines earn from $2 
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to $2. 25 a day, and the women earn from go 
cts. to $1.60 a day. The monthly pay-roll is 
about $51,000, and 12,000 oz. of silver are used 
every month for watch-cases. The company 
owns 100 acres of land, the greater portion of 
which has been cut up into building lots, on 
which they have erected buildings for the ac¬ 
commodation of their employes. Many of the 
operatives have built houses for themselves and 
families on the company’s land, some of which 
are very neat and even elegant residences, com¬ 
manding a fine view of the Charles River and 
a beautiful chain of hills which skirts it 
west. The general feature of the Waltham 
watches is the English lever, without fusee and 
chain, and the cardinal principle of the com¬ 
pany is to make it as simple as possible, and 
sound and perfect as a machine, only looking 
to the use of the watch as a timekeeper. The 
watches vary in size and quality, from the deli¬ 
cate and elaborately-finished ladies’ watch to 
those put into 6 oz. silver cases for the use of 
the miners in the Far West. A large number 
of railroad officials in this country are supplied 
with Waltham watches, and the Indian Gov¬ 
ernment some time ago ordered a supply of 
those watches for railroad officials in that coun¬ 
try. Last year the factory produced 50,000 
silver watch-cases, and made about 375 watch 
movements daily ; and the entire production 
since 1858 has been over 1,100,000 watches. 
The chief market is in the United States ; but 
of late years the goods have rapidly extended 
to foreign markets. The London agency alone 
sold 23,040 movements last year, and large 
orders for movements are received from watch¬ 
makers in other countries, which are put into 
cases of their own make. The chief -feature 
which distinguishes the work of the Waltham 
factory from .European work is that each part 
is, as it were, a separate branch of manufac¬ 
ture, all being combined in the assembling- 
room—a system which the Americans very 
generally adopt in pianufacturing where prac¬ 
ticable to diminish the cost of production. As 
before stated, one man in a given time will now 
produce nearly three times as many pairs of 
boots and shoes as had been done thirty years 
ago by one person. And in the Waltham fac¬ 
tory, with the aid of machinery, the labor of 
one man is equivalent to the production of 150 
watches annually ; whereas in England and 
Switzerland only 40 watches per annum are 
produced by each man employed in the trade. 

Good’s Steam Generator. 

It is well known that great difficulties have 
been met in the attempt to construct steam 
generating apparatus 
having a portion of the 
heating surface within 
the fire-box, in such 
manner as to maintain 
a full and thorough cir¬ 
culation and supply of 
water to the interior of 
parts so located. The 
difficulty has arisen 
from the action of the 
intense heat, which, by 
the rapid evolution of 

out faster than it can be 
replaced. This difficul¬ 
ty has been found to 
be greatest in boilers 
wherein a compound 
construction of plain 
cylinder or locomotive 
type and steam gener¬ 
ator in the fire-box, has 
been sought to be car- 

The invention which 
forms the subject of this 
article is claimed to be 
a full solution of this 
problem. It is the in¬ 
vention of Mr. E. G. Good, and is manufac¬ 
tured by Messrs. C. C. Holton & Co., Nos. 
303 to 309 South Canal street, Chicago, Ill. 

Figure 1 is a front view of a steam boiler with 
the fire-front removed ; Fig. 2, a side elevation 
of the same with the brick-work removed. 

The invention consists in placing in the fur¬ 
nace of a steam boiler a series of pipes ar¬ 
ranged in such a manner as to give the fire-box 
the appearance of a cage, said pipes having 
proper connection with the boiler. 

a a a represent a series of short pipes or 
tubes arranged vertically. The upper ends of 
these pipes are inserted at regular intervals in 


the under side of the. main pipes G. These 
pipes enclose both sides and the back ends of 
the grate bars. The lower ends of the pipes 
a a a extend a little below the level of the 
grate bars and pass through horizontal plates, 
which are perforated to receive the pipes, said 
perforated plates being arranged on a level 
with the grate-bars, and holding the series of 
vertical pipes in position, and preventing the 
cold air from the ash-pit passing up around 
them. The lower ends of the pipes a a a are 
provided with caps which can be removed for 
the purpose of taking out any sediment or 

.matter which may collect therein. 

2 main pipes G are provided with proper 



GOOD’S STEAM GENERATOR. 


The main difficulty to be overcome in a de¬ 
vice of this nature is to be able to keep up a 
continuous and regular circulation from the 
point at x, where the water passes from the 
boiler into the pipes enclosing the combustion- 
chamber until it is again returned to and dis¬ 
charged into the boiler at y in the form of 

It is evident that the water in the pipes will 
be converted into steam more rapidly than the 
water in the boiler. The effect of this will be 
to increase the pressure of steam in the upper 
ends^of the pipes G over that of the pressure 



of these being inserted in the front flue-sheet of 
the boiler at X. These pipes are then con¬ 
ducted back from the front of the boiler, pass¬ 
ing between the boiler and brick walls, enclos¬ 
ing same, until the point is reached where the 
bridge-wall is located ; then taking a downward 
direction until about four inches below the bot¬ 
tom of boiler ; thence running transversely to¬ 
wards the opposite sides of the furnace, nearly 
meeting each other at the centre ; thence re¬ 
turning and extending horizontally to the front 
of boiler, as shown in Fig. 2, and taking an 
upward direction until about six inches above 
the top of boilers ; then bending across and 
downward to form the siphon as shown in 
drawing, each end being inserted in the front 
flue-sheet at Y, below the water line. 

By this arrangement it is claimed that the 
water in the boiler is constantly passing into 
the pipes and is returned to the boiler again in 
the form of steam, and this continued agitation 
of the water is calculated to prevent the deposit 
of sediment upon the flues and boiler-sheets. 

No sediment can lodge in the horizontal and 
vertical pipes above the grate-bars. The great 
rapidity with which the steam is produced (all 
the water being thus heated in detail) insures 
a powerful current through the tubes, so that 
whatever sediment is caused by the downward 
flow of water in the vertical pipes is immediate¬ 
ly expelled by the upward flow in the same, 
owing to the great heat to which it is imme¬ 
diately subjected in consequence of its proxim¬ 
ity to the flames. In practice, it is said, no dif¬ 
ficulty whatever has been experienced in this 
respect, the tubes when examined being per¬ 
fectly free from sediment above the line of the 
grate-bars. 

The device is applicable not only to tubular 
boilers like that shown in the engraving, but 
also to marine or locomotive boilers, and may 
easily be attached to boilers whose capacity for 
steam production has been found too limited 
for the work required of them. 

The manufacturers make the following claims 
for the utility of the improvement, which claims 
they assert have been fully demonstrated by 
use, to wit: a large saving in fuel, a very large 
daily saving in time for getting up steam and 
an increase of working capacity of a boiler of 
the ordinary types of nearly fifty per cent. 
They maintain that there can be no question as 
to durability, for experience having shown that 
the circulation of water being constant through 
the pipes, they will not burn out any more 
readily than the flues of a boiler. It is proba¬ 
ble that very many boilers now found of too 
small capacity might be retained by the aid of 
this attachment, and at a far less cost than that 
required to supply a 
new boiler. The cost 
of the device and its 
attachment to boilers 


formed, very low in 
comparison to the in¬ 
creased capacity and 
economy secured. 

Bees’ Stings. — A 
writer in Nature has 
called attention to a 
singular but well-known 
fact which demands ex¬ 
planation from advo- 
of the doctrine of 


jvolutioi 


, the 
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n the boiler. This being the case, the water 
the boiler at the siphon ends of the pipes G 
displaced, and the steam generated in the 
pipes is discharged into the boiler below the 

By having the siphon ends of the pipes G 
enter the boiler at a point below the water 
line, the water in the'boiler acts as a check, 
and prevents any water from entering the 
boiler through the circulating attachments ex¬ 
cepting in the form of steam. 

In the engravings A represents the boiler, and 
B the brickwork surrounding same. G repre¬ 
sents the water-feed pipes, the lower end of each 


perfection of a bee’s 
sting as a weapon of de¬ 
fence. For purposes of 
self-defence it is appa¬ 
rently worse than use¬ 
less, for in nearly every 

exception, the bee lays 
down its' life with the 
sting. The possession 
of a sting therefore only 
leads to its own destruction instead of to its 
preservation, so far as the individual bee 
is concerned. No doubt the hive generally 
gains an advantage from all its active mem¬ 
bers having stings, and so indirectly do indi¬ 
vidual bees, from the fact that the welfare of 
the hive, speaking generally, means the wel¬ 
fare of the individuals that compose it. Di¬ 
rectly, however, the possession of a sting can 
only be a disadvantage to the individual bee, 
unless there are certain enemies from which 
bees, after inflicting a wound, can withdraw 
their stings and escape with life. This appears 
unlikely, and therefore no bee can have any 
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knowledge from experience of what a weapon 
of offence he possesses, for he has never used 
it, nor can he have knowledge from experience 
of the consequence of using it. All smaller 
pests bees attack wiih their jaws. Is it possi¬ 
ble, then, that they are so intelligent as to be 
well aware of the power for mischief to them¬ 
selves as well as to others which they carry 
about with them, and that it is only when they 
altogether lose control over themselves, either 
through severe pain or through terror lest their 
queen should be injured that they sign their 
own death-warrants on our hands and faces. 
In the death of a few worker-bees a hive suffers 
very little loss, perhaps none at all ; yet it may 
have gained much in the shape of security from 
molestation Are bees so intelligent as to know 
this fact, and communicate it from one to 
another, or can their conduct be explained on 
the lower ground of instinct ? Is the fact that 
the sting of the worker-bee is an imperfect 
weapon of defence a result of its having noth¬ 
ing to do with the propagation of its species, 
this being left to the stingless queen and 
drones ? Consequently any tendency to de¬ 
velop a more effective sting in one generation 
of worker-bees has no hereditary effect on suc¬ 
ceeding generations, nor apparently have the 
worker-bees any influence whatever on the 
worker-bees that succeed them, except by the 
way in which they feed and educate them, un¬ 
less, indeed, they can impress their tendencies 
on the drones or on the future queen before 
she leaves the hive. Finally, are there any 
other insects unable to defend themselves with¬ 
out more self-injury than they can inflict upon 
their enemies ? 


Fly-Wheel for the Pembroke Iron Co. 

A fly-wheel eighteen feet in diameter, 
weighing 48,000 lbs., having been constructed 
by the writer, for the Pembroke Iron Co., he 
submits the following description for publica¬ 
tion : A fly-wheel of the weight mentioned 
was wanted to regulate the motion of a six¬ 
teen-inch train of rolls, to be driven by a sixty- 
inch Turbine water-wheel, built by the Hum¬ 
phrey Machine Co. of Keene, N. H., and the 
writer was authorized to construct one. The 
pattern was made by the Boston Machine Co., 
from drawings by the writer, in one piece, 
comprising one eighth of the rim, an arm, and 
one eighth of the hub, of the following dimen¬ 
sions : Rim, fifteen inches square ; arms, oval, 
five inches by ten inches at the rim, and six 
inches by twelve at the hub, and joined to the 
rim by fillets of five-inch radius ; the inner 
end of the arm being enlarged by additions to a 
width, which on a radius of three inches makes 
one eighth of a circle, also by additions to the 
sides, at a radius of fifteen and ten inches, of 
two and three inches respectively, making the I 
length of the hub seventeen inches. The ra¬ 
dius of the hole for the shaft was five inches. 

The weight of the sections was limited by the 
capacity of the furnace used for melting the 
iron, and averaged five thousand nine hundred 
pounds. 

The sections were cast with the usual allow¬ 
ance for finishing on the ends of the rim, 
also at the hub, and were brought alongside 
of a small planer and bolted to brackets fas¬ 
tened to the bed of the planer. An upright 
slide was made to stand on the platen of the 
planer, and the tool-post of the planer was 
placed on it, and the feed motion was given by 
a star-wheel on the upper end of the screw 
moving the tool-post. 





The section was then levelled and the end of 
the rim planed to gauge ; then the upright was 
moved to the other end af the platen, and the 
face of the joint at the hub planed. Owing to 
the shape of the sections and the position of 
the planer, it was then necessary to turn th e I 


section over to finish the other face. This was 
done by placing suitable blocking under the 
rim and raising the arm to an erect position, 
then milling it around and lowering the arm 
down again, when the other face was planed. 
When all the sections were planed they were 
moved to a place near the pit intended for the 
wheel, each section being weighed on the way, 
and placed in a circle on suitable blocking at a 
convenient height, in a horizontal position, care 
being taken to place those of nearly equal 
weight opposite each other. 

Three sections were then fastened perma¬ 
nently together by links of two-inch square 
iron, six by twelve inches inside, let into suita¬ 
ble pockets cast in the sides of the rim. These 
links were put on hot, and allowed to shrink to 
their places. Then two sections each side of 
the group of three were permanently fastened 
together, leaving one section by itself. When 
the sections were brought in close contact it 
was found that the planing had been so accu¬ 
rately done that but little filing and scraping 
were necessary to make the joints pinch paper 

After the planing had been corrected, tem¬ 
porary links were put on the remaining joints 
and rings, on the projections on the hub, bind¬ 
ing the whole firmly together. 

A boring bar was then put through the hub, 
and suitable bearings, one above and one below 
the wheel, provided. A sweep was then at¬ 
tached to the upper end of the bar, by which 
the bar was centred in the hole, and by which 
two men applied the power for boring out the 
hole, using the rim of the wheel for a track. 
In boring the hole the bar, carrying a single 
cutter, revolved in the bearings, and was fed 
upward by a screw. When the boring was 
completed the temporary bands were cut off 
and the group of three sections set up on the 
periphery and the keyway cut. Then these 
were moved over the wheel-pit and lowered 
half-way down by jackscrews. Then the two 
section groups were brought along and hoisted 
into place, and the shaft put in ; and lastly, 
the single section was hoisted into place. The 
remaining permanent links were then put on, 
and the rings on the hub. The thirty-inch rings 
being ol two-inch square iron, and the twenty- 
inch rings of two and a half inch square iron, all 
being shrunk on. The wheel was then lowered 
into place, and it was found that, notwithstand¬ 
ing the rough castings, it was less than half an 
inch out of truth. The wheel has been run 112 
revolutions per minute, though the usual speed 
is from 85 to 90 revolutions. No accident oc¬ 
curred in handling any of the sections or the 
wheel when completed. 

It will be seen that there are no holes in the 
wheel, neither bolts nor keys to be fitted ; but 
the work, with the exception of one skilled 
mechanic and blacksmith, is such as can be 
done by laborers and with limited facilities. 
The planer used planes only six feet in length. 

E. S. Chapell. 




Cowper’s Electric Writing Apparatus. 

In our last issue we gave a fac-simile illus¬ 
tration of the writing produced by this very 
ingenious device. We herewith take the ear¬ 
liest opportunity of placing the details of the 
invention before our readers, the description 
and engravings being reproduced from The 
Engineer. We are by no means of the opinion 
that the invention will supplant apparatus now 
in use for telegraphic communication, but the 
probable or improbable utility of the invention 
neither adds to nor detracts from the scientific 
interest of a remarkably ingenious application 
of electrical forces to writing at long distances. 

Suppose two series of small metallic plates, 
placed at right angles to each other, and each 
series connected by means of a line wire to a 
similar series at a distance. Sliding on the top of 
a series, suppose a metallic plate large enough 
to touch two or three or more of the series 
as it passes over. Each member of the series 
is to be insulated from its immediate neighbor, 
and connected to line by wires of different re¬ 
sistance. If now by means of this sliding disk 
we connect the line to a battery, a current goes 
from the battery through the disk, through the 
plates it touches, and through the connecting 
wires into the line, and the current increases 
or diminishes according as the disk touches 
more or less of the plates with less or greater 
resistance between them and the line. Simi¬ 
larly with the second series of plates and the 
second line wire. The series at the receiving 
end being similar to those of the sending end, 
it will at once be seen that variations of elec¬ 


trical force can be obtained. The two sliding 
disks can be rigidly connected to a pen, and on 
motion being given to the pen, motion is given 
to the disks, and variations of current imme¬ 
diately commence in each line. These varia¬ 
tions of current produce variation of force in 
eletro-magnets at the receiving end, and if 
these electro-magnets act on a body the effect 
varies. All this Mr. Cowper actually does, 
and, simple as it now seems, great credit is due 
to him for having shown us the best way to 
produce an electro-writing telegraph. 



writer holds the pen, which is rigidly connected 
to the travelling contacts, and also as shown at 
A A', to the batteries. The slip of paper on 
which the message is written is moved some¬ 
what in the same way as in a Morse instru¬ 
ment ; in fact, the Morse clockwork can be 
easily used for the purpose. Thus the paper 
travels under the pen instqad of, as in ordinary 
writing, the pen travelling over the paper. 



pends upon the plate with which contact is 
made by the connecting rod. As the rod trav¬ 
els from the first of the series the resistance 
increases, the current having to pass through n 
—1 resistance coils, as well as the line wire, n 
being the number of plates from the first of the 
series to the point at which contact is made. 
Generally, however, as one contact piece trav¬ 
els from the first of the series, the other, trav¬ 
els towards the first of its series, and thus, 
while the current decreasingly varies in one 
line, the variation is increasing in the other. A 
slight knowledge of co-ordinate geometry will 
enable the student to plot the curve of any let¬ 
ter, and to calculate the variations in the 
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metal plates, which are insulated the one from 
the other by paper soaked in paraffin. The re¬ 
ceiving instrument, shown in plan and eleva¬ 
tion in Figs. 5 and 6, differs from the sending 
instrument ; H H are light soft iron bars on 
•delicate bearings, having the ends surrounded 
by the coils II, to which the bars form a mov¬ 
able core. Through these coils the varying 
currents of the line are sent, which, of course, 
have a varying action on the core. J J J j 
are four permanent or electro-magnets, be¬ 
tween the poles of which the coils just named 



of, the well known siphon pen of Clark. The 
pen is adjustable from the bridge L , and the 
ink reservoir is shown at M. The light con¬ 
necting rods N N transmit the motions of the 
movable cores to the pen ; 0 0 are springs to 
enable the pen to resist the pull of the mag¬ 
nets ; the connections are shown in O' 0 2 0 3 , 
the latter being attached to a fixed post O'. 

As the currents sent through the line wire by 
the sending instrument vary in strength or 
power, and cause the light bar of soft iron to 
move with varying power by its attraction to 
the stationary magnets ; and in order to cause 
it to take its proper position according to each 
variation in power, a varying resistance is op¬ 
posed to it, such as a spring which requires 
more power to compress it the more it is com¬ 
pressed, that the action of the soft iron bar, 
combined with that of a precisely similar bar 
actuated by the second line wire will cause the 
position of the pen in the receiving instrument 
to follow the position of the pen in the hand of 
the operator at the sending instrument, and 



the sending instrument. One convenient way 
•of applying the varying resistance to the light 
bar of soft iron is by placing a very light spring 
to^pull at the end of the bar in the direction of 
its length, but allowing of the motion of the 
bar, which will thus cause the spring to act with 
more and more leverage as it moves more out 
of line with the spring. When so arranged there 
is required another spring fo keep the connec¬ 
tion with the pen tight, if such connection is 
flexible, so that the pen may go backwards as 
well as forwards over the paper, as the light 
bar of soft iron moves either one way or the 
other. But the spring or variable resistance 
may be made to act both to give the increasing 
resistance and the power to draw back the pen 
as well, if the spring is made to pull by a flexi¬ 
ble or jointed connection at a fixed point, the 
line of such pull being parallel, or nearly so, to 
the light bar of soft iron, while another rigid 
■or flexible connection from the end of the bar 
to the connection to the spring has the pen at¬ 


tached to it at about the middle of its length, 
which arrangement will give the same result as 
the two springs before described. 

Monster Ferry Steamer for the Central 
Pacific.* 

There is being constructed at the shipyard 
of the Central Pacific Railroad Company, at 
Oakland Point, under the superintendence of 
Arthur Brown, a mammoth steamer which is 
intended for the carrying of freight and pas¬ 
sengers across Carquinez Straits, when the new 
arrangements contemplated by the railroad 
company go into effect, which, among other 
great improvements, includes the transporta¬ 
tion of overland freight and passengers, via. 
Sacramento and Suisun, to Benecia, to Car¬ 
quinez Station, to Oakland wharf, and vice 
versa. This floating bridge, for such indeed it 
is, will be 425 feet in length, on deck, over all, 
116 feet in width over all, and 18 feet depth of 
hold. She will be provided with four tracks, 
running her entire length, of capacity sufficient 
for 48 freight cars, or 24 passenger cars. The 
main deck, upon which these tracks will rest, 
will be trussed, bolted, and fastened together 
so as to give unusual strength. In work of 
this character, heretofore, simple stanchions 
have been used, but in this the trussing under¬ 
neath the tracks will render the superstructure 
as durable as granite and as strong as iron. 
In the construction of this boat 1,500,000 feet 
of lumber will be used, many of the timbers 
ranging from 80 to 115 feet in length, 24x25. 
Some of this timber is magnificent in proportion 
and finish. The new steamer has four bal¬ 
anced rudders at each end ; and the steering 
gear, as well as the capstans, are to be worked 
by steam. The boilers are eight in number, 
and are to be of the best Otis steel. Each 
boiler will be 27 feet 10 inches long, the shell 
7 feet in diameter, and the furnace end 8 feet. 
Each boiler will weigh 21 tons, and the eight 
will aggregate 168 tons. Each sheet of the steel 
used in these boilers is to weigh 1285 pounds, 
being three eighths of an inch thick, with a 
tensile strength of 60,000 pounds per square 
inch. There will be 143 tubes in each boiler, 4 
inches in diameter by 5 feet IX inches in length. 
Total heating surface of the eight boilers, ig,- 
640 square feet ; steam room, 2715 cubic feet ; 
water room, 3000 cubic feet, or 25,000 gallons 
of water ; weight of water, 225,000 pounds. 
There are to be four steam drums, 17 feet long 
dnd 5 feet in diameter, and four smoke stacks, 
40 feet long and 4 feet 9 inches in diameter. 
It is intended that there shall be no delay in 
making the transit across the straits, and loco¬ 
motives as well as cars will be run on the tracks. 
There will be a restaurant on the steamer for 
the convenience of the hands, as well as a cabin 
for the same purpose ; and outside of the pilot 
houses the entire room in the structure, except 
where the engines are placed, will be for the 
transportation of cars. The steamer is to be 
provided with two vertical-beam condensing, 
engines, with 60-inch cylinders, and 11 feet 
stroke. These engines are to be placed in the 
centre of the boat fore and aft, 8 feet apart, 
which is done for the purpose of gaining deck 
room. This idea has not always met with 
complete favor, but those who profess to know 
are well assured that the innovation will be en¬ 
tirely successful. The shafts will be 22 inches 
in diameter and 52 feet long ; wheels 30 feet in 
diameter, with buckets 17 feet by 28 inches. 
The machinery will weigh about 500 tons. 
This boat will cost upward of $350,000, includ¬ 
ing the engines. She will be a monster in 
size, a model in construction, and a giant in 
service. 

The Iron Ocean’Pier at Long Branch. 

Work upon the great pier and breakwater, 
which are to convert Long Branch into a sea¬ 
port and an accessible summer resort for New 
Yorkers, is progressing rapidly. 

Long Branch is a favorite seaside resort for 
the wealthy citizens of New York and Philadel¬ 
phia. It lies on the Newjersey coast twenty-eight 
miles south of this city ; and the only obstacle 
to its becoming as noted and popular a bathing 
place as Coney Island or Rockaway, on the 
southern shore of Long Island, has been the 
lack of a landing place. This want is now to 
be supplied by building a pier straight out into 
the Atlantic, a distance of 660 feet, and in front 
of its outer end a breakwater 225 feet long and 
50 feet wide. The breakwater is to consist of 
three lines of iron piling so interlaced with 

* San Francisco Spirit of the Times. 


chain work as to form a sort of sieve, through 
which the first breakers are expected to pass, 
losing their force thereby, and their power to 
damage the boats made fast to the pier. The 
cost of the sea wall (to protect the cliff), the 
pier, and the breakwater, is estimated at $200,- 
000. The sea wall is already finished. Work 
on the pier was begun February 4th, and it is 
expected that the entire structure will be com¬ 
pleted in time for the summer’s demands. 
The pier is to be formed of three lines of tubu¬ 
lar iron piles, strongly interlaced with iron 
girders, the deck to rise fifteen feet above high 
water. As the sea bottom is sand, the sinking 
of the piles is an easy matter. The method 
adopted for sinking them is as simple as it is 
effective. At the lower end of each pile is 
placed a “ shoe” shaped like a sugar loaf, and 
having in its point an inch hole. The pile be¬ 
ing held in position by ropes, a stream of 
water is forced through it by a steam engine 
or a float, the water cutting away the sand and 
allowing the pile to sink. 

The first result of the improvement will be to 
make the trip to Long Branch a delightful sail, 
costing less than half the amount hitherto 
charged. This, in addition to the attractions 
of the place, is counted on to divert to it a con¬ 
siderable share of the patronage secured by 
Coney Island last summer, a patronage rising 
as high as 70,000 visitors a day .—The Ameri- 


PHOTOGRAPHY IN MEDICINE AND SURGERY— 

INTERESTING SPECIMENS FROM BELLEVUE 

HOSPITAL—PHOTOGRAPHING AN IDIOT—SUR¬ 
GICAL PREJUDICES OVERCOME—PHOTOGRAPH¬ 
ING IN COLORS ALMOST AN ACCOMPLISHED 

FACT—A VALUABLE NEW DISH FOR THE LAB¬ 
ORATORY. 

At the monthly meeting of the Photographic 
Section of the American Institute held at Coop¬ 
er Union March 4th, the secretary, Mr. O. G. 
Mason, official photographer to Bellevue Hos¬ 
pital, exhibited a new dish for chemical and 
photographic purposes. It is made of sheet- 
iron, coated with a glaze which is proof against 
the action of acids and alkalies. Hitherto the 
kind of dish in general use has been one im¬ 
ported from Berlin, and costing $10 ; whilst 
the new dish, besides its advantages in other 
respects, will cost less than half that price. A 
porcelain or glass dish will break, but this will 
not ; it is much lighter than a cast-iron dish 
lined with porcelain, besides that in such a dish 
the porcelain would eventually crack and chip 
off. 

Mr. Newberry exhibited photographic por¬ 
traits in permanent colors executed by his 
daughter, Mrs. Annie Thomas, who received 
a medal from the American Institute in 1863. 
They were paintings in oil done on a photo¬ 
graphic basis. Mr. Mason exhibited an inte¬ 
resting package of portraits of important medi¬ 
cal and surgical cases which presented them¬ 
selves in the hospital practice. These portraits 
showed how photography is used to illustrate 
diseases, a comparatively recent but very valu¬ 
able application of the art. Among the pic¬ 
tures was one of a lady who came to Bellevue 
Hospital with her lip cut by the kick of a horse, 
and another showing the same lady with the 
wound in her lip partially healed. One of the 
most remarkable portraits in the collection was 
that of John Rouse, said to be the most cele¬ 
brated idiot in America, if not in existence. A 
word or two may here be said en passant about 
the original of this portrait. Poor John Rouse 
is an inmate of the lunatic asylum on Ward’s 
Island, and the stupidest idiot our Commission¬ 
ers of Charities and Corrections have ever had 
to deal with. He is as harmless as a child, but 
seems to have no intelligence whatever. 
Though he has the organs of speech all perfect, 
he cannot speak ; the most that the utmost 
training through a long series of years has 
been able to do for him is to enable him to ut¬ 
ter one or two sounds. He is thirty-eight or 
forty years of age, and is invariably pointed 
out to visitors as one of the most phenomenal 
cases on record. It was a most difficult task to 
get a picture of him, as he could scarcely be 
made to keep quiet for a single instant. 

When, ten years ago, the idea that photog¬ 
raphy could be made serviceable in connec¬ 
tion with medicine and surgery first presented 
itself, only three surgeons of the Bellevue Hos¬ 
pital staff could be found in its favor. These 
three had their most important cases photo¬ 
graphed when received and when discharged. 
In a few years other surgeons saw the advan¬ 
tages resulting from the practice and followed 
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the example ; and so on from year to year un- 1 and warm the end of it in the flame of a 
til finally the men who most opposed the inno- match or candle ; it will immediatey ‘ run ’ into 
vation originally became its best supporters a fine clear glue, which can be applied at once 
and patrons. Photography in connection with I direct to the article to be mended. The thing 
surgical operations shows the appliances used, is done in half a minute, and is, moreover, 
the method of applying splints, the form of done well, for the gelatine so treated makes 
cuts in amputating limbs, the form of tumors the finest glue that can be had.” 
and of cuts in removing tumors, etc. Theprac- For our own part, we should fear the result 
tice has been to take three pictures of each of the direct action of heat upon the glue used 
case ; one for the visiting surgeon, one for the I as recommended. However, the experiment is 
house-surgeon, and one for file on the history | easily and cheaply tried, and it will be easy to 
books of the hospital. ' demonstrate the value of the recipe. 

Not only astronomers, said Mr. Mason, but 1 a New Product of Petroleum, or more 
surgeons and all scientific men are now more properly speaking, petroleum compound, stat¬ 
or less dependent on photography to let others | ed to be sa p on ified petroleum (?), is described in 
know what they are doing. _ [ the New York Paint and Drug Reporter , which 

Mr. E. C. Chapman remarked that while sa y S the specimens ‘ ‘ were in different forms— 
photography does not lie, it does not tell all emulsion, paste, and cake. These, upon in- 
the truth. While it shows form, it does not | S p e ction, appeared to be perfect specimens of 
show color, and gives no idea of the character saponification, and we were assured that no 
of wounds as to their degrees of aggravation. | oleaginous matter, except petroleum oil, was 
If it could do that, it would, so far as surgery . introduced in their composition. These seem- 
is concerned, be perfect. [ ed to be a practical contradiction of the theory 

Mr. Newberry said he was at present experi- tbat petroleum oil cannot be saponified in the 
menting, and hoped soon to be able to print ve ry nature of things. Such has been our im- 
any thing in color. | pression, not from actual experiment, but 

Dr. Newton : “ That is exactly what we and based upon the statement of experts, who insist 
that petroleum can be rendered miscible only, 
and we know that it has been tested by various 

- I parties with great care and persistence. We 

Progress in Sciences and Arts. confess our incredulity in the matter, but it is 

*5 » ,™. Electric j " 
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Mr. George Deacon, the Engineer of the Liver¬ 
pool Town Council, who has been engaged in 
the investigation of methods of street lighting 
under the direction of that body. He asserts 
that while the statements regarding the relative 
cost of electric lighting and gas lighting are 
true, the inferences which have been based 
upon them are misleading. 

Economy in electric lighting cannot be se¬ 
cured wth light of less than 1000 candle power, j 
the economy increasing when the illuminating s „ 
power is increased. He concludes that, in 1 1 
terms of area lighted, the Jablochkoff light costs 
twenty-one times as much as gas. 

Chlorofhyl as a Coloring for Articles of 
Food is said to have been successfuly applied by 
M. Guillemare, Professor of Chemistry, and M. 
Lecourt, manufacturer of conserves, at Paris. 
After many experiments these gentlemen have 
succeeded in definitely fixing ‘ ‘ chlorophyl ’ ’ 


author of this long-sought consummati 
deceiving himself. They are claimed to be ap¬ 
plicable to the purposes of scouring and finish¬ 
ing in textile manufactures, to domestic and 
toilet articles, and, by reason of their antisep¬ 
tic and healing properties, to medicinal prepa¬ 
rations.” 

The specimens showed to our contemporary 
probably mixtures of what is known to 
sn as “ B. S.,” and ordinary soap. “ B. 
i a solid, or partially solid, deposit from 
crude petroleum. A similar mixture was once 
shown to the writer, and it was well calculated 

A Supposed Advantage of the Elec¬ 
tric Light was that, giving out neither car¬ 
bonic acid nor sulphurous acid, it would not 
damage gilding, books, furniture, etc. The 
discovery has been made, however, that the in- 
„ , . r i tense heat of the electric arc causes the oxygen 

n vegetables by adding it to that which they and nitro of the air t0 combine , and pro* 
naturally possess, thus preserving the jpreen N. ^ add _ a far more destructive a | ent 
coior winch otherwise would be destroyed by {han carbonic acid . It is stated that an electric 
ebullition an operation which is necessary to u h wiu duce at Ieast ten ains of - - 
insure preservation. Besides its simplicity, a & ;d ho P ur s 

this process presents the immense advantage, i y ' 

of not introducing any injurious agunt into the M’NirrK Organisms. Animalcules 
preserved vegetables, as the products employ- j s ° minute that myriads can swim in a drop 
ed enter into one’s daily food. Consumers may i water, and yet every individual posseses 
thus place on the table, in the middle of winter, 1 organs of digestion, circulation, and reproduc- 
wthout fear of injury to health, or extra ex- ! t! ° n - The polishing slate from Bilin, in Bo- 
pense, vegetables admirably green and of ex- hernia, composed almost entirely of siliceous 
cellent taste. The Academic de Sciences of 1 shells of infusoria, has been calculated to c 
Paris has reported most favorably on the pro- tain 41,000,000,000 (forty-one billions) 1 
cess; and vegetables treated with chlorophyl | cubic inch, which weighs 220 grains ; conse- 
have been analyzed by several English chem- , quently each shell, possessing, nevertheless, the 
ists with equally favorable results. Dr. Saun- most exquisite beauty of structure, would 
ders, public analyst for the city, having ex- J weigh little more than the tn 
amined samples, writes: “The peas had a P art °f a S ral,! - 

green color and a good flavor. They were en -1 To Detect Adulteration of Olive Oil 
tirely free from copper or anything that would | with other fatty oils, Poutet pro_ 
be injurious to the health of those using them lowing process : A nitrate of mercury is first 
as an article of food. We consider the new ! prepared by dissolving 6 parts of mercury in 
process of coloring preserved vegetables a very j 7J parts of nitric acid at 38°—46° Baume in the 
important one, a great improvement on any- cold. Next 96 parts of the oil in question ai 
thing brought out before, and its success is ex- mixed with eight parts of the nitrate of me 
ceedingly satisfactory. ’ ’ The nature of the pro- cury thus obtained, and shaken every te 


it been made public. 

Studio Glue. —“ Every one,’ 
tributor to the Photographic News, “ knows ; 
what a nuisance it is to ' heat the glue-pot ’ when 1 
some small mend has to be made. And most ‘ 
people also know that all substitutes for glue 
are more or less failures for wood work of all ' 
kinds ; and indeed for most kinds of soft sub¬ 
stances there is no cement that is so thorough¬ 
ly satisfactory as glue. I have found an ex- ! 
ceedingly simple way of using glue for small < 
mends. This is the method : Put a pinch of ‘ 

Neison’s shredded gelatine into a wide-mouth- 1 
ed bottle ; put on it a very little \ 
about one fourth part of glacial acetic acid ; put J 
in a well-fitting cork. If the right quantity of 1 
water and acid be put, the gelatine will swell 
up into worm-like pieces, quite elastic, but at 1 
the same time firm enough to be handled com- I i „ u 

fortably. The acid will make the preparation diamonds : If a person looks through a 
‘ keep’ indefinitely. When required for use, | parent stone at any small object, such a 
take a small fragment of the swelled gelatine ' point of a needle, or a little hole in a card, and 


hours. After standing for twelve 
hours the elaidine which has been formed will 
appear pale yellow and perfectly solid if the oil 
' - pure, but if adulterated the elaidine will b 
orange or dark red, and only partially or no 
all solid. T o detect a sophistication of olive 
[ with the oil of sesame, two parts of the 
sample in question, at a temperature of 68°— 
77 0 Fahr. are shaken up with one part of pure 
muriatic acid at 22 0 Baum6, in which about 
tenth of a grain of sugar has been previ¬ 
ously dissolved. After standing for a short 
” the oil separates from the acid, and if 
sesame is present, takes a rose color, 1 
less deep, according to the quantity of the 
impurity .—Neue Wochenschrift fiir Oelhandel. 
Distinguishing the Diamond. —M. Babi- 
:t, of the French Academy, gives the follow- 
' for distinguishing colorless gems from 


sees two small points or two small holes, the- 
stone is not a diamond. All white colorless 
gems, with the exception of the diamond, make 
the object examined appear double ; in other 
words, double refraction, whenever exhibited 
by a stone, is proof conclusive that it is not a. 
diamond. 

Hog Cholera Remedy. —The Lewiston 
Gazette positively asserts that burnt corn is a 
certain and speedy cure for hog cholera. It 
says the best way is to make a pile of corn on 
the cobs, effectually scorch it, and then give 
the affected hogs free access to it. This remedy 
was discovered by E. E. Locke, the proprietor 
of a distillery which was burnt with a larg^pot 
of store corn, which was so much injured as to- 
be unfit for use, and was hauled out and greed¬ 
ily eaten by the hogs, several of which were- 
dying daily. After the second day not a single . 
hog was lost, and the disease entirely disap¬ 
peared. The remedy has been tried in a num¬ 
ber of cases since, and never failed. 

An Improvement in Ventilation is as¬ 
cribed to Doctor John Swinburne, of Albany, 
formerly Health Officer of the Port of New 
York. It is perfectly scientific in principle, and 
has been applied to the Children’s Hospital at 
Albany. The method consists simply in hav¬ 
ing large window-spaces and filling nearly two- 
thirds of each with properly arranged frames, on 
which is fastened ordinary, rather thin, un¬ 
bleached muslin. The frames are so arranged 
as to slide, and when it is very cold three- 
thicknesses of cotton cloth, two or three inches- 
apart, can be brought into the window-space. 
The wards run east and west, and are fully ex¬ 
posed to the north, north-east and east winds, 
and partially to the north-west. The rains beat 
on the cloth. One third of each window is oc¬ 
cupied by glass. It is said that the tempera¬ 
ture in the wards is easily regulated, and that 
the quality of the air is always good. 

A Rare Meteorological Phenomenon 
has been observed in Switzerland. While the 
temperature in the valleys and plains has been 
low, the waters covered with ice, and snow 
resting on the ground, a warm south wind has 
prevailed in the uplands and among the higher 
Alps, where the streams remain unfrozen, and 
the snow has almost disappeared. This has 
been especially the case in Uri, Schwytz, the 
Grisons, Neufchatel, and the Bernese Oberland.. 


Grindstones. 

I promised in my first paper to treat of the 
most indispensable of all machine tools. And 
what can disable a machine-shop more effec¬ 
tually than to destroy the giindstonep Unless 
the loss were supplied by the modern substi¬ 
tute, the emery grinder, to destroy the grind¬ 
stone would be to wreck the shop. A thorough 
study of the subject will develop more require¬ 
ments than many think, and much ingenuity or 
skill in designing might be displayed in work¬ 
ing out the problem. It should be strong, sim¬ 
ple, and clean ; the trough expanded to catch 
as much as possible of the drip water and grit; 
a movable shield securely hinged to keep the 
water from splashing, and yet permit the stone 
to be used from either side ; rests provided 
upon which to rest tools and the rod for turn¬ 
ing the stone, these rests being arranged to 
move towards the centre as the stone wears 
smaller. The bearings should be generous in 
size, proper provisions being made for oiling 
without washing the grit into the bearings with 
the oil, and the ends of the bearings being pro¬ 
tected by some device which effectually pre¬ 
vents the entrance of the grit. The stone 
should be secured to the shaft by nuts and 
washers, and the washers fixed so that they 
cannot turn with the nuts as they are screwed 
up or unscrewed. In hanging the stone, great 
care should be taken to hang it true sidewise, 
not only for convenience in using, but because 
a stone that is not true sidewise can never be 
kept true edgewise. 

Suppose a stone to run one fourth of an inch 
out of true sidewise, and while in motion draw 
a line around it within three eighths of an inch 
from the edge, on an average. From this line 
there would be but one fourth of an inch of 
stone on one side and one half on the other. 
If you had a stone only this in thickness—that 
is, a stone one fourth of an inch thick on one 
side and one half of an inch thick on the other 
—would not the one fourth-inch side wear away 
faster than the other ? That is exactly what it 
does on that side of the thick stone, only the 
thicker the stone and the less it is out of truth 
the less it wears. 
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